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INTRODUCTION 
~ Detection of olive oils' geographical origin is a challenging and 
hard task. 
~ Improved classification of olive oils may be achieved by combining 
electrochemical fingerprints with multivariate statistical techniques. 
~ In this work, an electronic tongue, with 40 sensing units containing 
lipid sensor membranes, was used together with linear 
discriminant analysis to classify Tunisian olive oils according to the 
geographical origin. 
ELECTRONIC TONGUE (E-tongue) 
Potenciometric array 
(all-solid-state electrodes) 
• 20 lipidic polymeric membranes (X 2) 
Ag/AgCI reference electrode 
Data acquisition with DataLogger Agilent 
Each lipidic polymeric membrane contains: 
Additive compound Plasticizer 
[1] Octadecylamine 
[2] Oleyl alcohol 
[3] Methyltrioctylammonium chloride 
[4] Oleic acid 
Electronic Tongue Analysis 
Tunisian Olive Oils 
I 
l 
Physicochemical Analysis Sensory 
Fraa Acidity, Peroxide Value, UV·Vis Analysis 
Extinction Coefficients ( K=, K270o l>.K) (trained 
panalists) 
QUAUTY GRADE CLASSIRCATION: 
Chemlali olive oils: 5 EVOO, 3 VOO and 9 LOO 
Sahli olive oils: 0 EVOO, 4 VOO and 9 LOO 
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{E] Dioctyl phenylphosphonate 
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Potentiometric 
analysis of 
hydroethanolic 
extracts 
(H,,:EtOH {80:20, 
vlv) 
AIMS 
anaveloso@isec.pt 
ELECTRONIC TONGUE 
"' Comprising 
Chemical sensors ~ high stability and cross-sensitivity to 
different polar substances 
"' To obtain 
Olive oils potentiometric profiles ~ unique fingerprint 
"' To analyze with 
Chemometrlc methods: 
- Linear discriminant analysis (LDA) 
- Simulated annealing (SA) variable selection algorithm 
- Leave-one-out cross-validation (LOO-CV) 
"' To achieve 
Best olive oil's classification according to the geographical origin 
for a repeated K-fold-CV (1 o repeats; 4 folds ~ ensuring that 
25% of the original data is left for internal validation purposes) 
CULTIVARS (samples x 2) 
Chemlali (17): 
Kairouan (8), Sidi Bouzid (2) and Sfax (7) 
Sahli (13): 
Mahdia (5), Sousse (6) and Kairouan (2) 
RESULTS Establishment of the best E-tongue-LDA-SA models: 
~ Sub-set sensors selection using a variable selection simulated annealing {SA) algorithm 
~Sub-set with minimum number of sensors~ maximum correct classification, LOO-CV 
~ Internal-validation: repeated K·fold·CV 
Olive oils' discrimination according to geographical origin 
i) For Chemlali cultivar 
~ E-tongue-LDA-SA model: 12 sensor signals 
~ 100% for original grouped data (FIGURE 2) 
~ 94% of correct classifications for LOO-CV 
iil For Sahli cultivar 
~ E-tongue-LDA-SA model: 8 sensor signals 
~ 100% of original grouped data (FIGURE 3) 
~ 1 00% correct classifications for LOO-CV 
~ 92 :1:7% (from 78% to 100%) for repeated K-fold-CV 
~Selected sensors: "S1:1" "S1:7" "S1:8" "S1:9" "S1:16" 
~ 97:1:8% (from 71% to 100%) for repeated K-fold-CV 
~Selected sensors: "S1 :1" "S1 :12" "S1 :19" "S2:1" 
"S1 :19" "S2:1" "S2:4" "S2:7" "S2:8" 
"S2:17" "S2:19" 
Chemleli cultivar 
• Kairouan 
• Sfax 
A SidLbouzid 
First discriminant function (94.9%) 
CONCLUSIONS 
"S2:5" "S2:17" "S2:19" "S2:20" 
Sahli cultivar 
First discriminant function (98.3%) 
• Kairouan 
• Mahdia 
"' Sousse 
The potentiometric E-tongue, coupled with the LOA-SA procedure, can be successfully applied as a practical tool to assess the 
geographical origin of Tunisian monovarletal olive oils (cvs Chemlall or Sahll), regardless their quality grade (I.e., EVOO, 
VOO or LOO) and even if they are produced in close regions under similar geographical and climatic conditions. 
Overall the achieved resuHs confirmed the E-tongue potential for olive oil analysis, previously reported by our research group 
and others. 
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